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nm 高效激发，在 615 nm 处红光发射 强。 
（2）通过高温固相反应于 900℃合成 Sr2B2O5: Tb
3+, Li+ 荧光粉。实验结果




Li+ 荧光粉能在 376 nm 紫外光激发下，在 545 nm 处绿光发射 强。 
（3）用高温固相反应于 900℃合成 Sr2B2O5: Eu
3+, Li+ 荧光粉。结果表明：
佳实验合成条件为 Eu3+掺杂浓度为 7%，煅烧时间为 3h。当引入电荷补偿剂 Li+
离子，荧光粉的发光强度得到提高。Sr2B2O5: Eu
3+, Li+ 荧光粉能够被 395 nm 的
近紫外线激发，以 594 nm 和 615nm 橙红光。 
用色度学软件模拟 380nm 近紫外光 LED 激发 Sr3B2O6：Eu
3+，Na+ 红色荧光
粉和 Sr2B2O5: Tb
































































The currently commercial WLEDs are obtained mainly by combining a 460 nm 
blue-emitting GaN chip with a yellow-emitting yttrium aluminum garnet (YAG) 
doped Ce3+ phosphor. However, the thermal quenching characteristic of commonly 
used YAG: Ce3+ phosphor is still not satisfactory and the corresponding white LEDs 
encounter some problems, such as low color-rendering index, low color 
reproducibility and high color temperature, which is not suitable for indoor lighting. 
To resolve these problems, in this paper, tri-color (RGB) phosphors excited by near 
ultraviolet were used to achieve low color temperature and high color-rendering index, 
make it suitable to apply in indoor lighting. Rare earth doped borate are considered as 
the highly potential luminescent materials due to their high UV transparency, 
non-linear feature, high stability and optical performance. Considering the advantages 
mentioned above, the preparation and spectral characteristics of Sr3B2O6:Eu
3+,Na+ red 
phosphor and Sr2B2O5: Tb
3+, Li+ green and blue phosphor and Sr2B2O5:Eu
3+,Li+ 
orange and red phosphor were investigated systematically. The research results are as 
follows:  
(1) A series of Sr3B2O6：Eu
3+ phosphors were synthesized at 1200℃  by 
conventional solid-state reaction method and their luminescent properties were 
investigated. The results showed that the optimal conditions to obtain the red emitting 
phosphor are 6mol% Eu3+, 3 hours of the calcination time. In addition, the 
introduction of charge compensators (Na+、Li+、K+) is beneficial to the strong 
enhancement of emission intensity of Eu3+ in the borate-based host. Compared with 
Li+ and K+, Na+ has a better effect to improve the emission intensity of rare earth ions. 
Sr3B2O6：Eu
3+ phosphor can be efficiently excited by 394 nm near-UV light and 
exhibited an intense red luminescence, which is related with the electric dipole 
transition 5D0→
7F2 at 615nm. 
(2) Tb3+ -doped Sr2B2O5 green phosphor was synthesized at 900℃ by solid-state 
reaction method. The experimental results verified that the optimal conditions to 
synthesize the green emitting phosphor are 7 mol% Tb3+, 3 hours of the calcination 
time. Additionally, the introduction of charge compensator Li+ can lead to the strongly 
enhanced emission intensity of Tb3+. Besides, the introduction of sensitizer Ce3+ can 
greatly improve the luminescence intensity. The excitation and emission spectra 














bright green emission centered at 545 nm, caused by the 5D4→
7F5 transition of Tb
3+.  
(3) Sr2B2O5: Eu
3+, Li+ phosphor was prepared at 900℃ by solid-state reaction 
method. It was manifested that the optimal conditions to synthesize the phosphor are 7 
mol% Tb3+, 3 hours of the calcination time. Furthermore, the introduction of charge 
compensator Li+ can lead to the strongly enhanced emission intensity of Eu3+. The 
phosphor can be excited by near-UV 395 nm, and emits a orange and red at 594 nm 
and 615nm, respectively. 
With the colorimetry software, it can be calculated that the Sr3B2O6:Eu
3+, Na+ 
red phosphor and Sr2B2O5: Tb
3+, Li+ green and blue phosphor excited by 380 nm UV 
simultaneously can be applied to get white light and its color-rendering index is 87.6 
and chromaticity coordinates is (0.3933,0.3971). It was found that the Sr2B2O5: Tb
3+, 
Li+ green phosphor can be utilized in down-conversion Silicon solar cells, leading to 
the improvement of conversion efficiency by 1%. The preliminary results showed that 
the borate phosphors excited by near-UV is of highly potential applications. 
 
Keywords: Solid-state reaction method; Sr3B2O6: Eu
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